Complement activation by cellulose: investigation of the effects of time, area, flow rate, shear rate and temperature on C3a generation in vitro, using a parallel plate flow cell.
The development and utilization of a parallel plate flow system to study the blood response to flat sheet biomaterials, is described. Unlike most other parallel plate flow systems, which have been used to study cellular interactions with biomaterials, the controlled flow test cell described below employs the test materials on both sides of the channel through which the blood flows. The flow cell is used to conduct an investigation into the in vitro generation of C3a by a regenerated cellulose membrane, Cuprophan. The effects of experimental variables such as temperature, blood flow rate, contact area and wall shear rate on C3a generation by Cuprophan were studied. The results show that C3a generation by Cuprophan is lower at 12 degrees C than at 22 degrees C, which is in turn lower than C3a generation at 37 degrees C. Furthermore, a decrease in contact area, and increase in wall shear rate and blood flow rate, can produce a decrease in C3a concentration.